Background: NCCN defines distress as a multifactorial, unpleasant emotional experience of a psychological nature that may interfere with patients' ability to cope with cancer symptoms and treatment. Patients with myelodysplastic syndromes (MDS) are at risk for distress due to the largely incurable nature of this hematopoietic malignancy and its symptom burden, yet associations with clinical outcomes are unknown. Methods: We retrospectively reviewed patient-reported distress data from adult ambulatory patients with MDS visiting a single, tertiary care medical center from July 2013 to September 2015. Demographic, diagnostic, treatment, and comorbidity information were abstracted from records along with NCCN Distress Thermometer (DT) and Problem List (PL) scores. Survival was analyzed using the KaplanMeier method and Cox proportional hazards regression. Results: We abstracted 376 DT scores (median, 1; range, 0-10) from 606 visits and 110 patients (median, 2 DT scores/patient; range, 1-16). NCCN Guidelines suggest that patients with DT scores ≥4 should be evaluated for referral to specialty services to address unmet needs. A total of 54 patients (49%) had at least 1 DT score ≥4 and 20 (18%) had 2 or more DT scores ≥4; 98 patients (89.1%) reported 1,379 problems during 23,613 person-days of follow-up (median, 4 problems/patient/visit; range, 1-23). The 5 most frequently reported problems were fatigue (181 times; 78 patients), pain (95 times; 46 patients), worry (80 times; 45 patients), sleep (78 times; 41 patients), and tingling hands/feet (68 times; 33 patients). After adjustment for risk stratification at diagnosis, a single point increase on the DT was associated with an increased risk of death (hazard ratio, 1.18; 95% CI, 1.01-1.36). Conclusions: Patients with MDS experience a high burden of distress, and patient-reported distress is associated with clinical outcomes. Distress should be further studied as a prognostic variable and a marker of unmet needs in MDS.
Patient-Reported Distress in Myelodysplastic Syndromes
Being diagnosed and living with cancer can affect psychological and social well-being, interfere with tasks of daily living, reduce quality of life (QOL), and translate into physical health problems 1 ; these psychosocial complications of cancer are referred to as "distress." 2 Approximately one-third of patients with cancer experience distress. 3 Distress may affect successful management of cancer through negatively impacting patients' adherence to therapy and decision-making capacity, and distress has been associated with reduced survival in some cancers. [4] [5] [6] Myelodysplastic syndromes (MDS) are diagnosed primarily in older people and represent a diverse group of malignant bone marrow disorders with variable clinical outcome. 7 QOL is substantially impacted by MDS. 8 Distress is increased in patients with cancer when comorbid conditions are present, symptoms are uncontrolled, and changes occur in disease status. 2 Thus, distress is likely to be a concern with respect to clinical outcomes in MDS.
The NCCN Distress Thermometer (DT) and accompanying Problem List (PL) have been used to measure distress in several tumor types but has not yet been applied to MDS. Although MDS cases were included in studies describing distress in patients receiving hematopoietic stem cell transplant (HSCT), these studies did not report results for MDS specifically. [9] [10] [11] Furthermore, because HSCT is infrequently used to treat MDS, these results are not likely to be representative of distress levels in the broader MDS population.
To our knowledge, no data have been published on distress in patients with MDS receiving nontransplant therapies in an ambulatory care setting, where most of these patients are managed. There is also reason to suspect that patient-reported distress might correlate with disease activity, given that it reflects how patients are feeling, perhaps beyond what is measurable in routine laboratory assessments (eg, fatigue is known to correlate poorly with hemoglobin levels). 12 Therefore, we conducted a retrospective evaluation of distress in patients with MDS. Our intent was to describe the magnitude and sources of distress, and explore associations with clinical outcomes among patients with MDS.
Methods

Patients
Eligible patients were aged ≥18 years with pathologically confirmed MDS (ICD-9 codes 238.72-238.75) and visited our tertiary care outpatient clinics between July 2013 and September 2015. The start date for this study reflects the date that Duke Cancer Institute began using a new electronic medical record (EMR) system in which the DT and PL responses were entered as part of usual care. Patients were excluded if they received HSCT within 100 days of their first clinic visit during the data abstraction period.
Our initial search of the EMR identified 248 patients who were then screened. We excluded 124 patients (50%): 27 were visiting our clinics for other malignancies, 21 had nonmalignant disease, 28 had MDS but visited our clinics for HSCT, 26 had a myeloproliferative neoplasm or an "overlap syndrome," 11 had insufficient information to confirm an MDS diagnosis, and 11 patients had MDS but no record of DT or PL responses.
Therefore, we abstracted data for 124 eligible patients who contributed PL responses only (N=14), or both DT and PL responses (N=110). The study was reviewed and approved by the Duke University School of Medicine Institutional Review Board, and a consent waiver was obtained before data abstraction.
Patient-Reported Distress
Distress is evaluated using the NCCN DT as part of routine care for all patients seen at Duke Cancer Institute. The DT is a patient-reported screening tool that measures patients' distress during the previous week using an 11-point Likert scale (0 = no distress, 10 = extreme distress), and is accompanied by a 39-item PL that allows patients to indicate the source of their distress in 5 different domains using yes/no answers. The DT is a valid measure of distress, with a score of 4 identifying potentially actionable distress as described in NCCN Guidelines algorithms for psychological/ psychiatric treatment. 2 At Duke Cancer Institute, patients with MDS are asked to complete the DT and PL on paper at outpatient visits, which is then transcribed into the EMR by clinic staff at the point of care. We abstracted data for eligible patients at any visit documented in the EMR during our study period.
Demographic, Disease, and Comorbidity Information
We abstracted the following from the EMR: age, sex, race, ethnicity, insurance status, marital status, cancer history, month/year of diagnosis, pathologic subtype, and risk stratification at diagnosis. Patients were designated as low, intermediate, or high risk using the original or revised International Prognostic Scoring System (IPSS/IPSS-R; N=79) or the WHO Prognostic Scoring System (N=45). We used both risk stratification schemas because many charts did not include all of the necessary data elements to calculate risk by the IPSS/IPSS-R. We evaluated the validity of this approach by comparing Kaplan-Meier survival curves across risk strata and observed the expected pattern of decreasing survival with increasing risk (not shown). The Charlson comorbidity index (CCI) was used to describe comorbidities present at diagnosis using data from the EMR.
Clinical Outcomes
Data on the following outcomes were abstracted, when available, from each clinical encounter: Karnofsky or ECOG performance status, current and newly added or changed MDS therapy (hypomethylating agent, lenalidomide, growth factors, iron chelation, transfusions, other chemotherapy [eg, induction therapy], and HSCT), blood counts, participation in a clinical trial, and progression to acute myeloid leukemia (AML). Vital status was determined through review of the EMR and verified by our institution's tumor registrar.
Statistical Analysis
The primary objective of our inferential analyses was to identify differences in the reporting of potentially actionable distress across a range of patient and disease characteristics. Thus, when patients reported >1 DT score, they were classified according to their maximum score. Number of observations was not associated with the maximum-reported DT score (not shown). Nonparametric tests were used to compare DT scores between subgroups. Survival associated with DT score was estimated using the KaplanMeier method. Follow-up time was calculated from the date of study enrollment to the date of death or last visit during our study period. We also conducted stepwise, left-truncated Cox proportional hazards regression modeling to predict survival from time of diagnosis based on repeated measures of distress observed in our study. We considered as covariates only factors that we felt, based on previous research, might be associated with survival: age at diagnosis, use of therapy (hypomethylating agents/lenalidomide/growth factors/transfusions/chelation), CCI score, risk stratification at diagnosis, ever-report of fatigue, and frequency of fatigue. Analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC). Table 1 shows characteristics of the 124 included patients. The median age at diagnosis was 70 years, most were white (74.2%) or male (66.9%), and 29.0% selfreported a prior history of cancer other than basal/squamous cell skin cancers (40 cancers reported among 36 
Results
Sources of Distress
The most frequently reported categories of problems were physical (233 reports), emotional (104 reports), practical (49 reports), and family (41 reports). Spiritual problems were reported only once during the study. Within each of these categories, the number of problems reported per patient was not strongly associated with DT scores. We analyzed the association between the DT and PL in the 110 patients who reported both. A total of 98 of these patients (89.1%) reported 1,379 problems during 23,613 person-days of follow-up (median, 4 problems/patient/visit; range, 1-23). The 5 most frequent problems were fatigue (181 times; 78 patients), pain (95 times; 46 patients), worry (80 times; 45 patients), sleep (78 times; 41 patients), and tingling hands/feet (68 times; 33 patients) ( Figure  2 ). The total number of problems reported per patient was significantly correlated with the maximum distress level reported by each patient (r Spearman =0.70; 95% CI, 0.59-0.78; P<.0001).
Patient-Reported Distress and Survival
A maximum-reported DT score ≥4 was associated with poor survival in our Kaplan-Meier analy- (Figure 3 ; P=.01). Median time to death in patients with a DT score <4 was 9.9 months (range, 3.8-22.0; 5 deaths) compared with a median of 5.1 months (range, 0.5-20.8) in patients reporting a maximum DT ≥4 (16 deaths). Cox proportional hazards regression models showed the DT, prognostic strata at diagnosis, and ever-use of therapy to be significant predictors of death (Table 2) . Only the DT and prognostic scores remained significant after backward elimination. In the final model, each additional point on the DT scale was associated with an 18% increase in risk of death (95% CI, 1.01-1.36) after controlling for risk stratification at diagnosis.
Discussion
We observed 3 important findings in this retrospective cohort study of patient-reported distress in ambulatory patients with MDS visiting a Comprehensive Cancer Center. First, these patients have a relatively high burden of distress, with physical symptoms representing the most frequently reported issue, and a greater overall symptom burden in these patients was associated with higher distress. Second, distress is associated more with the receipt of treatments and services, such as blood transfusions, than with MDS prognosis, demographic variables, or comorbidities. Lastly, distress scores also appear to be related to overall survival, even after controlling for MDS prognosis.
Patients in our cohort were markedly distressed. We found that 54 of 110 patients (49%) had at least one DT score of 4 during the study period. However, the median DT across all patients and visits in our study was 1, and covered the entire range of the scale from 0 to 10. This suggests that patients with MDS are not consistently distressed, but have a high probability of experiencing at least one clinical encounter characterized by marked distress and unmet needs in the course of 1 or 2 years of observation. We did not find other studies with longitudinal evaluations of distress in cancer for direct comparison. However, one study estimated that 33% of patients with cancer experience distress levels of ≥4 on the DT before their first outpatient appointment with an oncologist 13 ; this is similar to the 35% of our MDS cohort who rated their distress as ≥4 within 60 days after diagnosis.
Our results suggest that the distress experienced by patients with MDS is related to physical symptoms, particularly fatigue and pain, and psychological issues such as worry. These sources of distress mirror the results of a large survey, which reflected a marked prevalence of fatigue and other physical symptoms in patients with MDS, including bruising, night sweats, and bone pain.
14 However, there may be differences between the prevalence of symp- toms and their contribution to distress. For example, many patients with MDS have reported bruising in symptom surveys, 14 but this does not mean that bruising is necessarily a distressing symptom for most patients. The distinction between symptom prevalence and contribution to distress has implications for the identification of unmet needs and development of interventions to improve patient experiences.
We observed that reporting of problems in specific areas (eg, physical problems) was not associated with the maximum distress level. However, the total number of problems reported was associated with maximum-reported DT score. This suggests that the overall burden of problems, rather than problems in any specific area, is most important. It is also worth noting that despite the burden of problems reported in our study, we found no evidence of referrals to palliative care services in the EMR, although these services were available at our center during the study period. This observation is consistent with the general underuse of palliative care services that has been noted in hematologic malignancies relative to solid tumor cancers. 15 Literature on the use of palliative care services in MDS is scant. A recent review 16 suggested that possible reasons for the divide between palliative care needs and medical practice in MDS may include clinical features of MDS that complicate recognizing end-stage disease, misunderstanding of the intent or appropriateness of palliative care by hematologists in general, or misunderstanding of MDS treatment efficacy by both patients and clinicians.
We also found an association between receipt of certain services and overall level of distress. For example, patients receiving blood or platelet transfusions were more distressed than others. Interestingly, however, we did not find such associations with MDS risk scores or other traditional variables associated with clinical outcomes, such as age or comorbidities. These results suggest that patient-reported distress is most closely associated with patient encounters with (and use of) the healthcare system rather than with classical predictors of risk in MDS. This implies that patient-reported distress adds meaningful information not reflected in traditional clinical variables. The specificity of this finding argues against the possibility of bias arising from the study design; for example, that patients receiving transfusions simply had more frequent visits and thus more opportunities to report distress. In that eventuality, we would have expected to see an association between distress and chemotherapy, which we did not. Therefore, patient-reported distress should be studied further as a potential signal for unmet needs or as a prognostic variable.
Finally, using serial measures of distress in our cohort, we observed that greater distress, regardless of when it is reported during routine clinical followup, is associated with increased risk of death even after controlling for the most important prognostic factor in MDS: risk score. This interesting finding adds to the literature suggesting that patientreported symptom data offer important prognostic information beyond traditional clinical data, such as the recent description of fatigue as an independent predictor of survival in MDS. 17 Our study was limited in its ability to explore this finding further due to the small number of deaths in our cohort. A larger, multisite investigation of this association is warranted.
The primary limitation of our study is its retrospective nature. In particular, the number of visits per patient and the elapsed time between visits were determined by each patient's medical needs rather than per-protocol. Therefore, although our study included longitudinal assessment of distress, our cohort was not measured from a common baseline. However, we were able to leverage the longitudinal data for estimating the association of distress with survival using well established statistical methods. Also, we did not validate DT findings against other measures, such as the Hospital Anxiety and Depression Scale, as has been done in other tumor types. Nonetheless, approximately one-half of the patients in our study reported DT scores greater than or equal to the NCCN-defined threshold of 4, and reporting a maximum DT at this level was associated with the use of several diseasespecific therapies, offering some face validity for the NCCN-defined distress threshold in MDS.
Conclusions
Despite these limitations, our study offers what we believe to be the first inventory of distress in patients with MDS regularly attending an outpatient clinic. Given that most patients are ambulatory, our study likely represents the usual clinical experience in MDS. Most importantly, our study demonstrates the ability of the NCCN DT to measure distress in patients with MDS, and that these distress levels may have deleterious effects on aspects of constitutional and social health. Therefore, our results indicate that the DT is a potential screening tool for identifying patients with MDS who require intervention for treatment of distress. This observation is well-timed given the recent development of MDS-specific measures that might be used as end points in studies examining the efficacy of interventions for improving QOL. 18 In summary, distress is common in patients with MDS and is associated with physical, emotional, and social problems. It may be exacerbated by use of MDS-specific therapies and is potentially associated with survival. Our findings show that distress can be measured in ambulatory patients with MDS using the NCCN DT. Future studies should evaluate the efficacy of interventions to improve distress and ameliorate patient-reported problems in MDS.
